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fluorine-containing compound in an amount sufficient for causing fluorine to be present in the treating liquid in a molar concentration 
which is at least five times that of the total metal contained in the compound A, (3) at least one metal ion (B) selected from the group 

^ of alkaline earth metals, (4) at least one metal ion (C) selected from the group consisting of Al, Zn, Mg, Mn and Cu, and (5) a nitrate 
ion, wherein the compound (A) is present in a molar concentration of 0.1 to 50 mmol/L in terms of the at least one metal atom of 
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Ki&fel5S* s i^$titlM.o #H¥8 - 1 3 4 6 6 2-9&#fc: 

tu fB^&Mft % M^Tife^LS^ B W 2i bT* D s tiirfB0tR3&ffij&ftt-C fciu 
+#&*WAtt&fcS;ifcfci:-CS&^o Ht\ 4tl^¥8 - 1 3 4 6 6 2 -^£r 

nA^tStCiitoff^^ittttSti^^SBIM^tffttl^t 
^>^hl^ #HBg5 6 - 1 3 6 9 7 8-5&«fcB\ f^Vtrh^m^k. 

m v^fc >;i/ 5. - a ^ & itTjv $ - ^ A^ffi (Dmmmmm^m^^ tix v^ 

^fi¥ 5 - 2 2 2 3 2 l-^£tfBfc:fcj\ zJcStt^U ij^gxa: 
^£D^hAl N Sn, Co, La, C e&tfT afr £ & &j8«*ifcsfe 

X«±-=e©^©««T*ffl7ktt«lfifc«l*«s #i¥9 - 2 5 4 3 6^^icii N 

t§7;^zt7 A^&®$ia&9&j$ft &hct ^nti^o cine. fatKDm 

Itv #H2 000-19907 7%i&#g{C(i, ^IZ-fe^l/T-fe h* — 
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W±©»tK fi£3fe^7?H:s tvi/^-^a. t;v^£a£-£ s 
WSEtts R©*^ (1) ~ (5) : 

(1) Hf(IV)s T i(lV)&tFZ r(]V)fr&a«nS'J>*< 11©4« 

(2) ±IB'fb^tJAfc^^ti^^Mo^-St^;i/mmcD^^< fc* Ste^;!/* 

(3) ^l/* U±5S^«©»iP&a«Jx%{I>3Qi< h& iacD#^-f^->B N 

(4) A Is Zn. Mg> MnJ&ZFCufrbm&tiZ'Pte < £: & llO^I 
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Icfcs *»WJ±n VXDWufr (1) ~ (5): 

(1) Hf(FK T i (W)RUZ r (IV)fr £>jgfcJ!ftS£l>£ < i: 4> lffi©#JR 
7u^^^tffb-&^A^Buf3^7ti^i: UT 0 . 1 — 5 Ommo 1/L, 

(2) mz<hp®A^iiitiz&m<D&ifr^frWim.<D'j>te sm^^m 

(4) A1 N Z ru Mg,.MnMCu*e.lliix5^&<i:^li£DtI 

(5) «ift>r*>s 

£-fHftJKfcfcl~ 5 0 0 ppmt:^5ui:^^t^ o HufB^JSi* ^ > C ©« 
tiil~5 0 0 OppniT^^tWb^o £fcs fufBftli^ 
fi&l 0 0 0-3 0 0 0 0 p pmT-fe^Cl htm 3; ftTIB&JR&iiifttfl 
JE#Lg*ft&s HClOas HBrOas HN0 2 ^ HMnO^ HV0 3s 

H 2 O z , H 2 W04M*H 2 Mo04trit^ti^©^McD^o4>^^Iil 

liY^^^A^^ liyf3bfc£M^M31ffl^31?$^M£^3;i 
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IM©iI®I^tfe^o MC*I8W«±n t;i/^-£a, :r;i/^-£A 

SB 0J1 £ ^J61~ & #> OMMCDBM 
^A-^-^o^in^sc^^^ c^iiragi&TVi/^ — ^ a s t;i/^-<>a 

A-&^^e>a«nfc lifiti^ Bis* y^ttii^ia^tfe^it 

IV)j&>&»«*tS£j>J&:< lffi©£JK^££^*Mb^4fc>A£:s (2) tufS© 
§IM*t:#S^t5t:+^l0 7 yjfc^r tomtits (3) V 

±m±m<D&& < n©^i^t>B (4) 

Zru Mgs MnZfetfCu**e)3StitiS5i>&< 1 ^©^JB'f 3" > C iis 
(5) WK-f *>fc*^tf«B^«5T?*S« 

3MS8|-C/B^3Jifc# (1) ©Hf(FK T i(IV)^t>*Z r (N)frt>M\tti 
tli, 0g*.ttHf Cl<u Hf(SO*)a N H 2 Hf Fe> H 2 HfF 6 0^ H 
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f0 2 s H f F 4 S TiChs Ti(S0 4 ) 2s Ti(N0 3 ) 4N HaTiFe. 
H 2 T i F eCDiiiu Ti0 2 s T i F 4 S Z r C 1 4 s Zr(So 4 ) 2 s Zr(NO 
3 ) 4 > H 2 ZrFes H 2 ZrF 6 ©^s Z r 0 zJ&V 1 Z r F 4 ft Z&mf ft £ » 
c ft czMb<£r^li 2 aw±0f JH bT 4> «fc V>„ 
^ifffii^.^ (2) ©7^iMfb^^lTl±> yyih7kmm, 

HaHfFes HfF 4s H 2 T i F 6> T i F 4s H 2 ZrFes ZrF^ HBF 
4s NaHFzs KHF.s NH 4 HF 2 , NaFs K F&tfN H 4 F & 
£ft3o £ft£>©7 y3&^W<b^&2«£U:#fflbTfc<fc^o 

<blS©^t>B (WTs U±«^JK-f ^f>B (is Be 

£R a£|&< mmnm2m(D^mX'^ ^ «fcb*?iib<fci:Ca^ Sr&t>*B 

*f.«t5o £fcs R a(±M*ftS7C^T-^> t)s ^<Dlfct>&H^#J!f-3 i: 
xSttfjCSHftTiift^o bfe^oTs **BI3T?J±B e a*»<ffl»a» 
^/gCD^Jft^ffl^So ^bTs U±m^JS'f t>BOfM^lT 

j±s mz&mm&mvmtVd, *»<b«s> iftti^ m^s fg&t&s 

^fgBJT-JBl^J&fr (4) CD#^^^->Ciis A Is Z n s Mgs Mils 

Ci;i9) fl)So dtif,iI<i't>Coil&IJ:fc^ #1 3Ji £ ft £ ® 
£JR<Z>gMbfts 7jcm<btis ffifb^u Gfclfttts XlfJftKtt&fcriJ^fcf 
£>ft£o tfes (5) ©«ft>T;* MIKx 
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Slllfflailfts -fb^AtfOHf (IV)s T idV)Zfet>*Z r(lV)i>»S>3Stt 
ftfc'>&< £fc iao^JR7G**-&Sh^;V»Jftfc It 0 . 1-5 Ommo 1 
/Ls #?£b <{±0 . 2 — 2 Ommo % CDT££o *^BJt^{t 

lmmo 1 / L J; D % ^ I N ^®^SI^M©^^©^* 5 /J^ < 

&;r2:#T#&Mo 5 Ommo l/LJ:H^§<t^SIWI 

^©M©s®^{is (2) ®? ym^mib&M(Dm&AcDi)umz£-?T 
no* TtaiD%s ^^m<D^mwmmmmmmm^\z\±^ i^^Aiz^^ti 
z&m®'&m : £)i'mm<D'j>te< t& 5 ig^;i^j^$?i;b t% 6 m 

^jvmmoy vm*mmm* iz+frzum®? vm^m^^* 
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t;i/^7 ytt©2k*«*T?tt#^cD^JK7c3Roa'fb«ifc b 
^iS#*4MTf tip H±#^jBt)^s^'fhbfc±fBo^JR7D** s tt'fti«jh b 
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.'■'-,}"■, -r- x ' ( Kr' tit-' :' 

;M4) ; f Als Zn s Mg\ Mn&tf Cu#e>&3f¥fr £jlfc£*i£'>& < 
2:% l«©&JK-f *->C2:. ^ (5) ©Mfc'f^i: «, 

ft«tfifc^T?&S»'fb«li:bT«fm'rSpHtf[iJ $ fflsTbs -fSSJgs JgB^ 
T ^® 4 fr -5 d 2: # qTife h & § 0 ^® flLSffl # ©:£:JS -f 
BOlSli:l-5 0 0 ppm-efea:h^il<, <fc!9£?i:b<J^ 3 -~ 

{S3t-r«S&*tt»&n«:v>o-Sfcx 5 0 0 ppmJ;H^tV^lt 

tt^So *mwcD&mm.mmmmm : mmfcs miz&ft (4) <D&mj*> 

i:tJ:ot7;i/* U±*^«B®7 y-fb»*RT*^b-r*o lt«I^t>^ 



WO 03/074761 



PCT/JP02/05861 



11 

1 t o t i: &5S©*n < & S o 
CaF 2 +2Al3 + =Ca2++2AlF2 + 

fc&o ^JK*lgfflaffi«l31«t»t»£D&JR>r^->C©«JEttt 1~5 OOOppm 

b<> J:D*f$l<ttl-3 0 0'0ppmtfc5. lpp 

±m^Jl®7 y<b^ORr^bf^{±f#e,nfel>e ^fes BOOOppmlD 

fri£Ui £ If |qj± £ * S 8& ««: & < fc: U & 7c VX tb % « 

Icfcs ^JK*1B«l31fflM«*CDiS»>f *>©«JKl± 1 000~3000 

g&flS&'f #>©Sfci:3 0 0 0 Oppmt+ra^ **Ua±©fllK>f * 

y*«jnbT*^ttfc:^fUfc£fr-c&So 
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T*iSfci3^T-#i)o a*? bv^sfc* 5 0 oppm 

JUTtrfe tK £ bV>*SHfci 3 0 0 ppmWT"C^5. 51^7 y*>f # 

3Efc#»E®3fe*&®4&3ffl4fl3*fctts HClOas HBrOa. HNO 
2s H M n 0 4 N HVOas H 2 0 2 s H2WO4MH2M0 0*f VCCti&O 

**** C^t5 Rib »J i: UT ^ ffl b . #38 0^ t S£ ft %> j&mj&l&RB & 1&M T Z> « 
Ihftlb LTftffitSS^fcH: 1 0 ~ 5 0 0 0 p p mfljg ST- 

#|§HJ©&JS^®^3M^3l^©pH& 3~ 6tr&&£ b^o p 
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i±m t>tite^tz®>, iz^m tftz m-f-v & % o 
$t§ci:iiii§ii?)5 0 tzzibK &&BM<D&m^mmm.mfi&m.mzw: 

v±m&mj*>B*mnir%z\£\z£^xfcmffiitiRjits*femg^& 
%mik^n^iz+^m<D^m^m^^^zt^-sjmt^'otzo 

<£& im<D&m7um<D&§i£ bT 1 Omg/m^m-feSM^^^o 

i omg/mnxTx&mmizMzm%m^mtm%bih,%m&%$>z>tt, 
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. H . ; • 

jaa^ris©*i»©ffl3fe * & t» h is^r s *> ©t? & & ^ <» 

■ADC (7;^-<)A^^^h :ADC12) 

•Al (f^^-^A^fi: 6 0 0 0^7;^-«)A^) 

• M g > £ : JIS-H-420 1) 

»JBiflgt*N Hfl&flk itmmh%^y7-(>^V-i— 3 1 5 (S« 

' mWt*-*> (IV) 7K*«fc:7<yfc;dcJ«£ffi^-CN TiJ:HF©^;H^ 
Jt#7. OTr&tU T ii§J^7i s 1 0 0 mmo 1 / L ©&l5£t)£{£ 
C-a ( N O i ).tt* t Z n S 0 ittilfc H N 0 i i: 4*J0 L t *S«lIffl«a* 
£ISMbfco JlCD*®toaffllli^«B**"C#*ibs Tii^5 0mmo 
Ca$ft&#2ppnu Z nit&a 5 1 0 0 0 p p nis HNOalg^ 
1 0 0 0 ppmtftSiSMW^M^fe' H&fli&fczRifcfcJtebfc 
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#tt«£s 7> ; E-77k"rpH4. o cn&bfc 3 o°c(DMummmmmm 

Sttfcl 8 0«>IH««lUTM«lS*ffofco 
H WJ 2 

^^■U-7;i/*n^^>» (w) zk»«fc7 yfbzk*tt*ffl^Tx TitH 

FO^H^Jt/^S. OTfe^ T iiftJgj&M 0 mmo 1 /L 

^b s £ftfc:Ba (NO,) a g£3l£fcAl (OH) 3 S£1 i: H B r 0 s g£3£ i: H 

n o 3 j: *mnu Lxmm^mmm^^mmhtzo 

C©St®^aSffi«aj*W*7fce#^U T i3i^#2 Ommo 1/L N Ba 
$IJ^# 5 0 0 p pnu Allg^20ppm, H N 0 3 »&# 3 0 0 0 p p 
mMHB r Oa»&# 5 0 0 ppmt^S^S^lffi^lt^i^bfce 
j^g^2k$fe*Jfcb;fc{fcK«*, NaOHTpH5. 0 fcHSSE bfc 4 0 °C© 
tufB^JffiSJBMSafcfc: 1 2 0#^^bT^®$flsE|^fTofco 

^JI^J 3 

^<b^^-^A (w) t7 vib&mwt&m^x. h f i: h f (D"Ejvmm.it 

#10. OtfeDs Hf ig^3 Ommo CtUzC 

aso^ihMg (no.) 2 umtE^0 2m,mtuNo 3 t^mnnhxm 

Z^mmmmmm^^yKX^Wih. HfI^10mmol/L s Ca 
&BCifi 5 0 0 p pms Mgl^2 5 0 p p nis HN0 2 i^d s 1 0 0 p p 
nu HNOaitJ^l 5 0 Oppmk«:a*lB«LSffi«kS«[*W»bfco 

MftTR^tilfeMf^s T>^^TtKTpH 5 . 0fcS3gbfc5 

^^•y-7;i/^-p^;i/3>M (flO zfc$S?ftfcSifcg*^7 — £ a (iv) 7jc$g?&£ 

Z r £H f ©S*JtZ r : Hf = 2 : 1 Hfc 7 s/flj**K*«SUD 

bTs Z r i: H f O^^E^SK i: H F o^E^igf Jttf 1 2 . OT-fcD. Z 
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ri$if S&m-m&ftl 0. Ommo 1/L0»tiibfc 



£©^t)£7j<T#fRU Sr (N0 3 ) 2 fSlt Mg (NOa) ztiMt. 
Mn (NO>) ZnCOs^lhs H C 1 O zUMt, H 2 WO *UM 

ils HNOail^abts ZrJiHf O-^tt-^* 5 2 mmo 1/L N Sr 
0 Oppnu Mg|Stf5 Oppm, MnStgEtfl 0 Oppnu Z 
ni^5 0ppm, HC10 3 I^150ppm, H 2 WO4?tJ£#50 
ppnu HN'0 31^ 8 0 0 0 ppmJ:«:5iSraiIttiIlfco 

K»«C*«sbfc{fttt*fcN KOHT'pH 6 . 0 (3ii^bfc4 5°C©huIB 



&]fc#6. OT'feDs Z r?l^ 1 Ommo l/LOH^tl^ilUfco £ 
©JfifiR«l*zK-C#3Wbx CaSO^l^ Cu (NOO 2 §«^ HN0 3 
h£«lbT. Zrlt^O. 2mmol/L, Ca^lOppm, C 
u||i)S 1 ppnu HN0 3 lSi& s 6 0 0 0 ppmiife^ WlfflW 



^D-7^d^3>» (IV) *jS«i:NH*HF2StI4ffl^x Zr 
fcHFO^VfcJ&ifctfT . OTfelDs ZrM s 5. Ommol/L0M 
tJ^H^bfco £©^*B£jic-C#*U Ca (NOa) 2i£li:s Mg (N 
0,).K«^ Zn (NOa) ,tmt. KNOztvmmvx, Zrtttfl. 
0mmol/Ls CaiJl^lppm^ Mgl^2 0 0 OppnK Z n« 
g^lOOO ppm, HN0 3 Ittf2 0 0 0 Oppm^^MIffliill 
3S?t£SMbfco 
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A^r^7;i/tDi;;i/3>i (IV) 7Km&£7 y{bfo&Wt*m^Xs Zrh 
HF®^;v?iJ^J:b7y 7 . OT&tK Z r ?lJg# 5 0 mm o 1 / L <D&&%& 
iiMbfeo £©Mf»&7]<T*#^U Ca (SOO 2 ^it Sr (NO 
3 ) zUMt^ Cu (NO 3 ) 2 ^li:x H2M0 6*&M£. 3 5 %-H 2 0 2 7k 
ts HNOah^^iOLT^ Zrlt^SOmmol/Lv Cal^l5 
Oppnu Srg)ti J 3 0 0 ppni N CulJtA s 2ppm N H2M0O4MS 
tflOOppms H2O 2$tE£# lOppms HNO 3 MJ^7>* 3 0 0 0 0 p p 
mtfeS ^®®31IMJS?££i« b fc • 

Ii%J^&fc;dc&&itebfc#Sfr&fcs NaOHTpH 6, OfcH^bfc 5 0 °C 

^M609 8 

^*-V"7)]/*u?-#> (IV) *»»i:NaHFiKISffl^tH Ti.kH 
F<D*JVMBLlb1fi5 . O^fctK TiitJg#2 0. 0mmol/LO$M 
tllbfco dCDtofc^s Sr (N0 3 ) 2 ^^ii> Zn (NO») zUMt, 
H 2 Mo0 4 |El^ HVOagSli:, H N O 3 h U HCzfO?#J|RbTx 

TilJti) 5 5mmol/L, Sr^iOOppm, ZnW 5 0 0 0 
ppm, H ! Mo04*6tfl5ppm> H V O s $ftj&# 5 0 p pnu HNOa 
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